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» A wave which appears
inhinitely large period of

» There 1s a definite relatio
the wave at a given

» No light source

»Light wave whi
limited period




vpes of Coherence

(1) Tempo

ic field “E’ of a perfectly coherent light wave
plitude of vibration at any point.
e its phase would va early with time.

nction of time, the field would appear an ideal sinusoidal
f time.

1t emitted by an actual source produces an ideal
soidal field for all values of time.

UThe average time-interval for which the field remains sinusoidal
is known as temporal coherence of the light beam.
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The average time interval for which the field remains
sinusoidal is known as coherence time or temporal
coherence of the light beam and is denoted byid . The
distance L for which the field is sinusoidal is given by:

L=g c



hase relationship between the
lelds at different points in

points A B lying on a line
g them with source S.
e difference between two points A

& epends on the distance and on
the temporal coherence of the beam.




If AB << L (c«
definite phase |
l.e. there wil
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TION INVERSION

rmal equilibrium, the number of atoms

state (N2) is considerably smaller

= This is known as population inversion.



PUMPING

f producing population inversion is

inversion can be achieved by

with suitable form of

are many methods of pumping a Laser
oducing population inversion necessary

for occurrence of stimulated emission.



al pumping

If luminous energ

causing population
pumping.

The luminous energy usua
source in the for hort £

First used in Ru
days used i

Laser materia
xenon flasl
hOt 4 ¥e



Short-Lived

State

Radiationless
Transition

Metastable

3

State

\> 6943 A°
\ 6943 A°

Laser
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(e}

A Three-Level Laser

Ground State



2) Electric discharge

ping by electric discharge is preferred
-ion lasers (e.g. Argon-ion laser).

1s applied between cathode and
e tube , the electrons emitted

m cathode ar lerated towards anode.

tron collide wi atoms of the active
lum, ionise the medium and raise it to

ces population inversion and is also called
direct-electron excitation.



iICc atom-atom collisions

iIscharge, one type of atoms
ir excited states.

se atoms co inelastically with

hese latter atoms which provide the
lation inversion needed for laser

= The example is Helium Neon Laser.



onversion







